Cytotoxic potential of proinflammatory cytokines: combined deletion of TNF receptors TNFR1 and TNFR2 prevents motoneuron cell death after facial axotomy in adult mouse.
Neural injury is known to trigger inflammatory changes, including the synthesis of proinflammatory cytokines such as interleukin-1-beta (IL1beta), tumor necrosis factor-alpha (TNFalpha), and interferon-gamma (IFNgamma) [G. Raivich, L. L. Jones, C. U. A. Kloss, A. Werner, H. Neumann, and G. W. Kreutzberg, 1998, J Neurosci, 18: 5804-5816] that may play a pivotal role in mediating the cellular response in the affected brain tissue. Here we examined the effects of transgenic deletion of receptors for these cytokines on neuronal cell loss in the adult mouse facial motor nucleus after a peripheral, facial nerve cut. Homozygous deletion of IL1 receptor 1 (IL1R1), TNF receptor 1 or 2 (TNFR1 or TNFR2), or IFNgamma receptor 1 (IFNgammaR1) alone had no effect but combined deletion of TNFR1 and TNFR2 caused a striking absence of alphaX beta2 integrin/IBA1-double-labeled, phagocytic microglial nodules in the axotomized facial motor nucleus 14 days after nerve cut. Moreover, this combined deletion also led to an almost complete prevention of cell loss by Day 29. Additional neuronal cell counts at Day 60 revealed a second phase of motoneuron cell disappearance, which did not depend on the presence of TNF receptors. However, there was still the same 22% difference in the total number of motoneurons between the wild-type and TNFR1 & 2-deficient mice, underlining the role of TNF ligands and both TNF receptors in mediating the early phase of neuronal cell loss after traumatic injury.